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n investigation was made of the radionuclides of t 

produced by the cyclotron bombardment of s thick 7 

germanium target with 15 Mev, deuterons, After chemical 
= of the arsenite), identificetion of the isotoves 

t was made by correlating measured values of y, s* » 
total 8 half lives with maximum 8 energy and y-ray 


Arsenic activity was measured continuously for a period 
of 53 days with a 4 proportional counter, a y-y coincidence 
counter, and with a thin end window Geiger Muller tube using 2 
- @alibrated aluminum absorbers. Gamma ray energy measurements 
were made using a thallium-activated sodium iodide scintilla- | 
tion spectrometer, The energy spectrum up to 5 Mev. was 
Seanned continuously for the first 72 hours (Fig. 1) and an , 
edéitional spectrum was obtained 52 days after bombardment. is 
By application of the method of least scusres to 47) 4 
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and coincidence counter data, the decay curves were analyzed ; 


and 83.9 dsys. Comparison of total 6 deeay curves with those — 

only to positfon disintegration yielded an additional * 

period slightly greater then 70 hours. These values were a 

verified by analysis of decay curves obtained with the end a 
window § counter. The four experimental components shown in 
Fig. 2 were obtained fror analysis of total § decay observed 
with the 417 counter. 
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The energy of the hardest y-rey detected with the 
Scintillation spectrometer was 0,85 Mev, with # half life of 
about 29 hours. An additional y-ray energy of 0.60 Mev. wes 
resolved several weeks efter bombardment. 

Maximum * energies were found from absorption curves 
obtained with the end window 8 counter. From measurements of 
maximum range made at various times, the energy of the most 
energetic 3 was determined for both the 25.8 hour and the 17.8 
day isotopes, Im addition mass absorption coefficients were 
determined from semilog plots of counting rate vs. absorber 
thickness taken at various times. Using these values, maxinum 
§ energies were computed for the 48.2 hour and the 17.8 day 
isotopes. Close agreement was found for the 17.8 day isotopes 
by both methods, 

Correlation of data indicated that the nuclidic mixture 
consisted of As’'; as’*, as”, as“, and As. Due to the 
absence of y-ray energies greater than 0,85 Mev. it was 
econeluded that as’? was not present in the mixture, 

Since the efficiency of the 477 solid angle 8 counter 
constructed for this investigation wes shown to be very nearly 
100 percent for particles which efcape the source, these dats 
were used to determine absolute § activities. These activities 
were corrected to the time of corpletion of bombardment and 
the results specified in terms of yield for each isotope. 
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’ The following is a tabuler summary of the resulte of 
this investigation: 


ae 
s 
ems geissz (mal. Tyee = ug /hamp-be) 
as”? s* 0. 66 48.2 4 1.2 rs, 7.6 
. as’? s* 5.25 . | 
25.8 z 0.2 hrs. 64.9 
y Y 0.85 
y as” 8” 0.128 0682 8649 $9.2 eye 1.2 
a4 s* 
i 0.99, 1.49 17,82 zt 0.13 days 5.2 
. 
| as’® Not present in the eixture 
as” 3 (0.7 >70 hours «5 < yield < 15880 


* Half lives ere stated with their respective standard errors. 
** The thick target yield values specified arrly if the deuteron 
beam current was exectly 26 wamps and if the arsenic separation 
efficiency was 100 percent. Yield values quoted are besed on 8 
counting only end 4o not inelude orbital electron capture. 

##* Besed on retios of totel 8 to 9* counting retes. 
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The Bacter's thesis "An Investigation of the Racionuelises 
of Arsenic Produced by Cyclotron "orbardment of Germanium with 
15 Mev, Deuterons® submitted by these writers to the Mnesachusetts 
Inetitute of Technology contains deteils of the investigation | 
and a complete treatment of the construction an¢ operating 
technique of the 4773 eounter. This dnvestige tion won suggested 
by Dr. Cordon &. Brownell of the Massachusetts Generel Hospital 
and was eonducted under the supervision of Prof. Rebley D, enn 


. } 
wg 


i ay 


ce 5 


4 \S ‘on “a } ‘ Hix * ‘ 

; uo - Mra aa 
PPR mgt SA den age cM egal 
Mme ion Le Be BN a 
PR TERETE See eee arm ity Fa eh 


Heit Re: ON a 


; 


; reg x A ih Wat t 
Sr ae a ee aN 


i sie ht ty 1 oh alae ead Boy Sadik 


ky 4 . » Ye ‘4 
COT a ee ae ae 


t- 


== + ee 


21455 
Thesis Watters 
w28 The radionuclides of 
arsenic produced by deu- 
teron bombardment of ger- 
manium. 


21455 
Vattere 


The radionuclides of arsenic 
produced by deuteron bem>bardment 
of germaniun. 


Naval Postgraduate School 
Monterey, California 


1 WER NSN / f 
> 2 <g &. , “Ay thes 
™» yi ‘ The ‘acho )nuclides of arseni ic p 


vie ey i i 
RNG 


93022 5 { 
“DUDLEY Ane LIBRARY 


| 


te 


